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D, T RING the extraordinarily long Christmasvacation most of us laid aside all thoughts
of school—no, not all, for that would he impos-
sible, but nearly all—and devoted ourselves to
the leisurely enjoyment of the comforts of home,
and passed our time at social gatherings, dances,
etc. But now that we have to dance to a more
strenuous tune we can appreciate the truth in the
following clipping from the Washington Star:
"To loaf resembles coasting
Where the hill's a steady drop;
It's easy to get started,
But it's mighty hard to stop."
AAA
THE course of lectures on general subjects andspecial engineering topics which has proved
so beneficial and instructive in the past, but
which was in a measure omitted last year, will
be resumed. The Institute has made arrange-
ments, with prominent men, for a course of about
No. 4
eight lectures to be delivered during the present
 term. At this writing we are unable to give the
BOARD OF EDITORS. subjects and dates of these lectures, but hope to
give full reports in subsequent issues.
AAA
SINCE the cold weather has set in, making itnecessary to wear overcoats, the cloak-
rooms on the lower floor are often taxed to their
full capacity. If those whose work takes them
to the other floors of the building would exercise
a little consideration, and place their wraps in
the cloak-rooms on the floor to which their work
makes it necessary for them to go, we are sure
much confusion and annoyance would be pre-
vented.
..akskss
WE desire to express our appreciation of thecourtesy shown by the Railroad Gazette
in granting us the use of their cuts to illustrate
the article on Automatic Telephone Exchanges.
AAA
MANY of us less brilliant students sometimesfeel deeply chagrined, to say nothing of
perhaps a touch of jealousy, when we note the
ease with which some of our fellow students ac-
complish the same work upon which we have
spent many long, tedious hours. Hours of toil
after which we feel that we have succeeded in
grinding out only a very unsatisfactory under-
standing of the work in hand : an understanding
that seems to us can yield only a very unsavory
fruit in the years to come, when we must meet in
professional competition this same class of bril-
liant men.
To such hard-working, determined students
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let the following verses ever be a spur to excite
them on to persistent effort, until they may
finally reap the rich, rare fruit of knowledge:
"Where constant watching, constant toil
And much enrichment of the soil
Alone induce the trees to bear,
The flavor that the dear fruit yields
Is richer far than that from fields
Which call for little toil or care.
Men's minds are like the soil in which
:he trees are set, and where the rich,
Rare fruit of knowledge may be found
Is not in him who learns with ease—
'Tis his whose mind is like the trees
Compelled to bear in stubborn ground."
acolos
As there was some disappointment, and as ageneral misunderstanding seems to exist
because the athletic grades did not appear on the
reports, it might be well to state the reason.
It became evident that by averaging the ath-
letic grade with the scholastic grade, the result
of contests for the medals and honors might be
reversed. This would clearly be an injustice,
since many are unable to enter into and excel in
athletics, for physical reasons.
All the athletic grades have, however, gone
upon record, and will be read in general assem-
bly. Furthermore, the benefit of the athletic
grade was given in all cases where it was evident
that it was needed. Hereafter, in all probability,
it will go on the report as a separate grade, but,
for the reason given above, it is not deemed just
to average it in with the scholastic grades.
MANY of the colleges throughout the countryhave agreed to extend the Christmas holi-
days to include the first week in January. This
is known as "Convocation Week," during which
the various scientific societies throughout the
country will hold their sessions.
This year twenty-two affiliated societies met, in
connection with the American Association for the
Advancement of Science, in Washington City.
It is needless to say that the City of Magnificent
Distances royally entertained its many distin-
guished guests.
Dr. Ira Remsen, of Johns Hopkins University,
succeeded Prof. Asaph Hall, U. S. N., as Presi-
dent of the A. A. A. S. The other officers were:
Permanent Secretary, L. 0. Howard, Cosmos
Club; General Secretary, H. B. Ward, Univer-
sity of Nebraska ; Secretary of the Council, Ch.
Wardell Stiles; Treasurer, R. S. Woodward,
Columbia University.
The program of each affiliated Society, as well
as that of the A. A. A. S., was well filled with
papers and addresses.
Probably the transaction that will be of the
greatest local interest was the election of Dr.
William A. Noyes, of the Rose Polytechnic In-
stitute, to succeed Dr. A. C. Hale, of Brooklyn,
as Secretary of the American Chemical Society.
The Institute is of course proud to have the head-
guarters of such a distinguished society brought
within its midst, but prouder still to see the well-
merited honor conferred upon one of its profes-
sors.
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notes on the Constituents of Soils and fertilizers.
COMPILED By L. A. TOUZALIN, '04,
FROM SEVERAL TEXT-BOOKS AND STUDIES ON SOILS AND FERTILIZERS.
THE elements found most abundantly in soilsare divided into two classes: Acid form-
ing and Base forming elements.








For crop purposes, however, the elements of
the soil may be divided into three classes:

















We will now take up each constituent, as given
in the first table, and see what part each plays in
soil:
OXYGEN.—Oxygen is combined with both the
acid and base forming elements and is present in
nearly all the compounds of the soil. It has
been estimated that about one-half of the crust of
the earth is composed of oxygen, which is found
in large proportions combined with silicon to
_ V14,
form silica. The oxygen which is held in chem-
ical combination in the soil takes no part in the
formation of plant tissue. Free oxygen, how-
ever, is an active agent in bringing about many
chemical changes, as oxidation of the organic
matter, and disintegration of the soil particles.
The oxidation of organic matter is necessary for
increasing the fertility of soil, and for this reason
land is plowed, or loosened, so that a renewal of
air is brought about.
SILICA—Silica combined with oxygen alone, or
with oxygen and some base to form a silicate, is
the predominating constituent of soils. Silica is
not absolutely necessary for plant growth, and
even if it were, all soils are so abundantly sup-
plied, that it would not be necessary to use it in
fertilizers. Double silicates are the most com-
mon forms present in soils. Soluble silicic acid
is also present, but always in mere traces, even
though the total silica content of many sandy
soils may be 90%.
PHOSPHORUS—This element is one of the most
important constituents of soil. It occurs com-
bined with both the volatile and non-volatile ele-
ments. Plants cannot make use of it in other
forms than those of phosphates. So the form in
which the element is present, as available or un-
available, is an important factor in soil fertility.
Soils are quite liable to be deficient in phosphates,
inasmuch as they are so largely drawn upon by
many crops, particularly grain crops, where the
phosphates accumulate in the seed, and are sold
from the farm. The amount of phosphoric acid
removed in an acre of different farm crops ranges
from 18 t 30 pounds. Phosphorus • is always
found in the choicer parts of plants, as the grain
of wheat, barley, etc., in the bulbs of turnips,
mangels, etc.; in fact in all vegetable productions
used as a food for men and animals, and it is al-
ways found, together with nitrogen, stored up in.
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those portions of the plant remarkable for their
nourishing properties. From the combinations
of phosphorus present in small quantities in their
food, animals obtain the phosphoric acid essential
to the developement of their bones. Bones are,
therefore, the source from which the greater part
of the phosphorus and compounds of phosphorus
of commerce are obtained. The phosphates found
in soils are derived mainly from the disintegra-
tion of phosphate rock, and from the remains of
animal life.
SULPHUR.—Sulphur occurs in all soils, mainly
in the form of sulphates, as calcium, magnesium,
and sodium sulphates. It is an important element
of plant food. There is generally less than
of sulphuric acid in ordinary soils, but the amount
required by crops is small and there is usually an
abundance in all soils.
CHLORINE.—Chlorine is chiefly met with in the
form of common sodium chloride. Soils which
contain more than 10% of salt are, as a rule,
sterile. In the free state the element seems to
take no part in the economy of nature.
NITROGEN.—This element is present in soils in
various forms. It is combined with oxygen and
the base-forming elements, as potassium, sodium
or calcium, forming nitrates and nitrites, which,
on account of their solubility, are never found in
ordinary soils in large quantities. Nitrogen is
present mainly in organic combinations. It is
also present in small quantities in the form of
ammonia, or ammonium salts, derived from rain
water and from the decay of vegetable and animal
matter.
While nitrogen is present in the air, in a free
state, in large amounts, it can be appropiated in-
directly as food in this form by only a limited
number of plants. For ordinary agricultural
crops, particularly the cereals, nitrogen must be
supplied through the soil as combined nitrogen.
This element is the most expensive, and is liable
to be most deficient, of any of the elements of
plant food. No other element takes such an im-
portant part in agriculture. It is demanded by
all crops. It forms the chief building material
for the proteids of all plants. In the absence of
a sufficient amount of nitrogen, the rich green
color is not developed; the foilage is of a yellow-
ish tinge. This is because nitrogen is one of the
constituents of chlorophyl, the green coloring-
matter of plants, hence, with a lack of nitrogen
only a limited amount of chlorophyl can be pro-
duced. It was at first believed that the free ni-
trogen of the air was a factor in supplying plant
food. But after experimenting it was found that
with a sterilized soil, and all sources of combined
atmospheric nitrogen cut off, the tree nitrogen of
the air took no part in the food supply of the
plant. But in land where a rotation was carried
on, and clover and other leguminous plants grown
it was found that the soil gained from two to
four hundred pounds of nitrogen in addition to
that removed in the crop; while land which had
produced wheat continuously, had gradually lost
nitrogen. For example, let us look at the figures
below, which show what quantities of the more
essential constituents of the soil are removed from
it per acre by a crop of wheat:
Nitrogen 27.90 lbs.
Nineral substances containing:
Phosphoric acid   12.07 lbs.
Potash  7.86 tbs.
Magnesia  3.22 tbs.
Lime  .89 lbs.
Other less important  1.39 lbs.
25.43 tbs.
You can see that the soil loses more nitrogen
than all the other substances combined.
These facts plainly indicate that crops like
clover have the power of gaining nitrogen from
the air and conveying it to the soil. The results
of German agriculturists led to the same conclu-
sion. It was known that wheat grown after
clover gave as good results as the use of nitro-
genous manure for the wheat, but for many years
this fact was unexplained. The theory was first
held that the production of nascent nitrogen by
the decomposition of organic matter caused a un-
ion between the oxygen of the air and the nitro-
gen of the organic matter.
It was, however, fifteen years later before the
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chemists, Schlissing and Miintz, established the
fact that nitrification is produced by a living or-
ganism.
Nitrification is the process by which nitrates
or nitrites are produced in soils, by the workings
of organisms.
Nature, so far as nitrogen compounds are con-
cerned, just as with other matters, has her con-
structive and destructive processes pitted one
against the other in such a manner that they tend
all the while to balance. Go where you will, in
almost any natural meadow or natural wood, and
you will find growing there some plant of the leg-
uminous species upon whose roots the free-nitro-
gen-fixing bacteria have their home, and where
they are performing that service so indespensable
to the higher types of life. Now clover is one of
these species. On the other hand wheat belongs
to the species which feed upon the nitrogen com-
pounds produced by the clover. And so it was that
man, not understanding how the nitrogen supply
of the soil must be maintained, for many years at-
tempted to grow crop after crop of wheat and other
plants, only to consume the nitrogen of the soil
without adding appreciable amounts to it, and
with the inevitable result that the available ni-
trogen supply fell below the level needful to
large yields.
As I stated before, nitrification results in
changing the nitrogen into nitrates or nitrites.
It is a process by which inert nitrogen is rendered
available as crop food. The organisms which
carry on the work of nitrification have been iso-
lated and studied by Warington and Winograd-
sky. It has been found that the conditions ne-
cessary for nitrification are:
1. Food for the nitrifying organisms.
2. A supply of oxygen.
3. Moisture.
4. A favorable temperature.
5. Absence of strong light.
6. The presence of some basic compound.
In order to allow nitrification to proceed, all of
these conditions must be satisfied. The process
is frequently checked because some of the condi-
tions are unfulfilled.
Now let us examine these conditions separately:
1. Food. All living organisms require a sup-
ply of food, and one of the food requirements of
the nitrifying organism is a supply of phosphates.
In the absence of phosphoric acid nitrification
cannot take place. The change which the phos-
phoric acid undergoes in serving as food for the
nitrifying organism is unkown, but it doubtless
makes the phosphoric acid more available as plant
food. The principal organic food of the organ-
ism is the organic matter of the soil. Organic
matter only when incorporated with soil can
serve as food for the nitrifying organism. In
presence of a large amount of organic matter nit-
rification does not take place. The process can
only take place when the organic matter is large-
ly diluted with soil. Besides the air, the organic
matter of the soil is another source of nitrogen
which undergoes the nitrification process, and
which furnishes food for the nitrifying organisms.
2. Oxygen. The nitrification organism be-
longs to that class of ferments which requires
oxygen for existence. Oxygen is present as one
of the elements in the final product of nitrification
as calcium nitrate Ca (NO3)2. In the absence of
oxygen the process is therefore checked. There-
fore, when soils are saturated with water the
process cannot go on for want of oxygen.
3. Moisture. As in all fermentation pro-
cesses, so with nitrification, moisture is necessary
for the chemical changes to take place. Water
is as necessary for the growth and development
of the living organism which carries on the work
of nitrification, as • it is to the life of a plant of
higher order.
4. Temperature. The most favorable tem-
peratures for nitrification are between 54° F. and
99° F. It may take place at as low a tempera-
ture as 37° or 39° F; at 122° it is feeble, while
at 130° F. there is no action. Crops which re-
quire their nitrogen early in the growing season
are frequently placed at a disadvantage because
there is less available nitrogen in the soil at that
time than later.
5. Sunlight. Strong sunlight prevents the
action of all organisms of this class. In fallow
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land there is no nitrification at the surface, but
immediately below, where the surface soil ex-
cludes sunlight, it is most active. In a cornfield
it is more active than in a compacted fallow field.
6. Basic Compound. The presence of some
base-forming element to combine with the nitric
acid produced is a necessary condition for nitri-
fication, and for this purpose calcium carbonate
is particularly valuable. The absence of basic
materials is one of the frequent canses of non-
nitrification. In acid soils, the process is checked
for want of proper basic-material. Too strong
an alkaline soil, however, is as bad as an acid
HYDROGEN. —This element is never found in
the free state in the soil, but is combined with
carbon and oxygen as in animal and vegetable
matter, and with oxygen to form water, and in a
few cases with some of the bases to form hydrox-
ides. It is not found in large amounts in the
soil and that which forms a part of the tissues of
plants and animals comes from the hydrogen in
water. Hydrogen in the organic matter of soils
takes no part directly in producing the hydrogen
compounds of plants.
ALumtNum.—Aluminum is present in the soil
in the largest quantity of any of the basic ele-
ments. It is one of the constituents of clay, and
furnishes nothing for plant growth. Physically,
however, the aluminum compounds take an im-
porant part in soil fertility. The various forms
of aluminum silicates are the most numerous
compounds present in soils.
POTASSIUM.—Potassium is one of the three ele-
ments most essential as plant food. Potash, like
phosphoric acid and nitrogen, is utilized by crops
in the early stages of growth. Potassium does
not accummulate in seeds to the same extent as
phosphoric acid and nitrogen, but is present
mainly in stems and leaves, so unless the straw
is burned and the ashes wasted, the potash is not
lost or sold from the farm. In grain crops only
from 35 to 60 pounds of potash per acre are re-
moved from the soil. For grass crops more pot-
ash is required than for grains, while roots and
tubers require more than grass. You see by tiit.
table given in the paragraph on Nitrogen, that
about seven pounds are removed from the soil
by wheat. Wheat seems to take less than the
other forms of grain. Meadow hay takes 45
pounds from an acre, and mangels remove 150
pounds per acre. A soil may have an apparently
good stock of total potash and yet be made more
fertile when a light dressing of potash salts is ap-
plied. The amount of available potash in the
soil is more difficult to estimate than the avail-
able phosphoric acid. There is also a great
difference in crops as to their power of obtaining
potash. Some require greater help in procuring
this element than others.
SODIUM.—Sodium is found in soil mainly as
sodium silicate, and is present to about the same
extent as p3tassium, which it cannot replace.
Inasmuch as it takes such. an indifferent part in
plant nutrition it is never used as a fertilizer ex-
cept in an indirect way.
CALcium.—Calcium is present in the ash of all
plants, and it is usually more abundant in soils
than phosphorus or potassium. Plants grown
on soils deficient in calcium compounds lack
hardness. They are not so able to withstand
drought, or climatic changes, as plants grown on
soils well supplied with this element. Calcium
does not accummulate in the seeds of plants, but
is present mainly in the leaves and stems, where
it takes an important part in the production of
new tissue. Calcium is present in the soil in a
variety of forms, as calcium carbonate, calcium
silicate, calcium phosphate, and as lime. No
element is present in the soil in .such variable
amounts as calcium. Peas and clover remove so
much lime that they are often called lime plants.
Wheat takes away about one pound per acre,
while clover withdraws 75 pounds per acre.
MAGNESIUM.—All crops require a certain
amount of magnesia in some form, in order to
reach maturity and produce fertile seeds. There
is generally in all soils an amount sufficient for
crop purposes, hence it is not necessary to con-
sider this element to any length. It is present
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in the soil usually associated with calcium, form-
ing the mineral dolomite, a double carborate of
calcium and magnesium.
IRoN.—Iron is an element necessary for plant
food and is found in all soils to the extent of
from 1 to 4%. Crops require only a small
amount of iron, hence there is always sufficient
for crop purposes. Iron is present in soils in the
form of oxides, hydroxides, and silicates.
FERTILIZERS.
The commercial fertilizer industry owes its or-
igin to Liebig's work on plant ash. The first
superphosphate was made by Sir J. B. Lawes
about 1840, from spent bone-black and sulphuric
acid. His interest had previously been attracted
to the use of bones by a gentleman who farmed
near him, " who pointed out that on one farm
bone was invaluable for the turnip crop, and on
another farm it was useless."
The term commercial fertilizer is applied to
those materials which are made by the mixing of
different substances which contain plant food in
concentrated forms. When a commercial fertil-
izer contains nitrogen, phosphoric acid, and pot-
ash, it is called a complete fertilizer, because it
supplies the three elements which are liable to
be most deficient. Materials as sodium nitrate,
which supply only one element, are called
amendments. It frequently happens that a soil
requires only one element in order to produce
good crops. In such a case only the element
needed should be supplied.
The most common materials used in making
complete fertilizers are: Sodium nitrate, dissolved
phosphate rock, and kainit. [Kainit is a mineral
composed of potassium sulphate, magnesium
sulphate, magnesium chloride and water of crys-
talization. It contains about twelve to twelve and
one-half per cent, of potash, and is one of the
most important of the Strassfurt salts.]
The prevalent method for determining what
fertilizer is necessary for soil is as follows: Sev-
eral plots are laid out and crops are grown. Dif-
ferent fertilizers or combination of fertilizers are
used on the respective plots and the results noted.
In this way the required fertilizer is discovered.
Of course this same result might be reached
by having a soil analysis made. An isolated soil
analysis, like an isolated analysis of well water,
frequently fails in its object because of a lack of
proper normal standards for comparison.
Now let us see what is done when there is a
deficiency of nitrogen.
The materials used for enriching soils with nit-
rogen, to promote crop growth, may be divided
into three classes: (1) Organic nitrogenous ma-
nures; (2) nitrates; (3) ammonium salts.
The nitrogenous organic materials used for
fertilizing purposes are: Dried blood, tankage,
meat scraps, flesh meal, fish offal, cottonseed
meal, and leguminous crops as clover and peas.
Tankage is composed of miscellaneous refuse
matter as bones, trimmings of hides, hair, horns,
hoofs, and some blood. The frequent use of
leguminous crops for manurial purposes is the
cheapest way of obtaining nitrogen. Sodium ni-
trate is also valuable to agriculture. On ac-
count of its solubility it does not have to undergo
the nitrification process before being utilized by
crops. This extreme solubility also makes it ne-
cessary to apply it sparingly. Ammonium sul-
phate, a by-product in the manufacture of illum-
inating gas, is extensively sold as a fertilizer. It
usually contains about 20% of nitrogen. It is
often used in place of sodium nitrate and its re-
sults are as good as the former.
The commercial sources of phosphate fertiliz-
ers are: (1) phosphate rock, (2) bones and
bone preparations, (3) phosphate slag, (4) guano.
Phophate rock usually contains from 40 to 70%
of calcium phosphate, the equivalent of from 17
to 30% of phosphoric acid.
Phosphate slag is the slag which is made by
the combination of lime and phosphorus of the
ore, in refining ores by the Bessemer process. It
is ground to a fine powder and is applied directly
to the land. Guano is a mixture of dead birds,
droppings and debris, which has undergone fer-
mentation.
With the exception of phosphate slag and
guano, the prevailing form of the phosphorus is
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tricalcium phophate. This, however, is insolu-
ble and therefore unavailable and so, before be-
ing used for coin mercial purposes, the tricalcum
phosphate is treated with sulphuric acid. The
following change takes place:
Cat; (PO4)2±2 H2 SO4+5 H20=Ca H4 (PO4)2
-i-H2 0-F2 Ca SO4 2H20.
Thus you see the monocalcium phosphate, a
soluble and available form of plant food, is
formed. In making phosphate fertilizers from
bones or phosphate rock an excess of the rock is
used so that there will be no free acid to be in-
jurious to vegetation.
Bones are made use of as fertilizers in several
different forms. Raw bones are seldom, if at all
used, because they are slow in decomposing and
slow in their action as a fertilizer. Raw bones
are usually mixed with manure and wood ashes
and allowed to ferment for about three to six
months. The large, coarse pieces may then be
crushed and are ready for use. The presence of
fatty material in a fertilizer retards its action be-
cause fat is so slow in decomposing. Bones from
which the organic matter has been removed are
more active as a fertilizer than raw bones. Bones
contain from 18 to 25% of phosphoric acid and
from 2 to 4% of nitrogen.
Bone Ash, the product obtained when bones
are burned, is not extensively used as a fertilizer
because of the greater commercial value of bone
black.
Bone Meal is the name given to raw bones
after they have been subjected to superheated
steam to remove the fat and osseau, which are
used for making soap and glue; and then pulver-
ized. Bone meal contains from 1.5 to 2.5% of
nitrogen and from 22 to 29% of phosphoric acid.
Steamed bones make a more active fertilizer than
raw bones.
When bones are treated with sulphuric acid,
as in the manufacture of super-phosphates, the
product is called dissolved bone. Dissolved bone
contains from 2 to 3% of nitrogen and from 13
to 17% of phosphoric acid.
POTASSIUM FERTILIZERS.—Prior to the intro-
duction of the Strassfurt salts, wood ashes were
the main source of potash. Since the discovery
and development of the Strassfurt mines, the
natural products as kainit, and sulphate of pot-
ash have been extensively used for fertilizing
purposes.
For ordinary agricultural purposes wood ashes
are the most important source of potash. Soft
wood ashes contain much less potash than hard
wood. In ashes, the potash is present mainly as
potassium carbonate. Ashes are usually regard-
ed as a potash fertilizer only, but they also con-
tain lime and phosphoric acid, and may be bene-
ficial in supplying these elements. They are valu-
able, too, because they add alkaline matter to
the soil, which corrects acidity and aids nitrifica-
tion.
It might be well here to explain the chemical
action known as fixation in agriculture. If a
solution of potassium chloride be percolated
through a column of clay, the filtrate will con-
tain scarcely a trace of potassium chloride, but
instead calcium and other chlorides. The po-
tassium has been replaced by calcium.
All soils do not posses the power of fixation to
same extent. Heavy clays have the greatest fix-
ative power, while sandy soils have the least.
Experiments have shown that in the first nine
inches of soil from 2,000 to 8,000 pounds per
acre of potash and phosphoric acid may undergo
fixation. Hence it is that a fertilizer, after be-
ing applied to a soil, may be entirely changed in
composition, so that the plant feeds on the chem-
ical compounds formed, rather than on the orig-
inal fertilizer.
If it were not for the process of fixation, soi:s
in regions of heavy rains would soon b. come
sterile. On account of the plant food being rend-
dered insoluble, it is retained in the soil. The
plant food which undergoes fixation is, as a rule,
in an unavailable condition, unless the soil be
one of unusual composition. The fixation of
fertilizers regulates the supply of crop food.
Many fertilizers, if they did not undergo this
process, would be injurious to crops. There
would be an abnormal amount of soluble alkaline
or acid compounds which would be destructive.
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LIME FERTILIZERS.—Lime fertilizers act both
chemically and physically. Chemically, lime
unites with the organic matter to form hutnate
of lime and prevent the formation of humic
acid. It aids in nitrification as you have seen,
and acts upon the soil, liberating potassium and
other elements of plant food. Physically, lime
aids capillarity, precipitates clay when suspended
in water, and prevents losses, as the washing
away of fine earth. When soils are deficient in
lime, an acid condition may develop to such an
extent as to be injurious to vegetation. The ac-
tion of lime upon soils well stocked with potash
results in the fixation of the lime and the libera-
tion of the potash.
When it is desired to correct acidity slacked
lime is used. Air-slacked lime is not as valuable
as water-slacked. Quicklime cannot be used on
land after a crop has been seeded. Pulverized
lime rock and marl are also used as lime fertil-
izers.
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An Automatic Celephone Exchange.
By CHARLES H. FRY, '97.
THIS is the day of automatic machinery andappliances of various kinds. It is therefore
not surprising to know that an automatic telephone
system has been perfected and been made com-
mercially practicable, albeit the invention is one
of the most wonderful and interesting of this
day of mechanical and electrical marvels. It is
a system by which the " hello" girl is entirely
done away with, the subscriber becoming his own
operator, securing his connection from his own
instrument, and thereby being saved the annoy-
ing delays with which we are all acquainted; also
absolute secrecy of communication between sub-
scribers is assured.
The system referred to is known as the Strow-
ger automatic telephone exchange system, and
an idea of the apparatus may be obtained from
the accompanying illustrations. Fig. 1 shows
the wall instrument, which, it will be seen, dif-
fers very little in appearance from the telephones
we are accustomed to using. However, the at-
tention is at once attracted by the dial just below
the transmitter, which, it will be noticed has ten
holes on its periphery. These holes are num-
bered from 1 to 0, and it is with this dial that
the subscriber secures the number he desires
to call. For example, 469 is wanted. The caller
places his finger on hole 4 and revolves the dial
until his finger conies against the stop, in the
manner shown in the illustration. The dial is
released, the finger placed in No. and again
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pulled around to the stop. Again releasing, and
repeating the operation for No. 9 gives the de-
sired connection, and by pressing a button just
under the dial the bell of that telephone is rung.
Fig. 2 shows the interior of the instrument with
the keyboard to which the dial is connected. The
dial permits any combination of figures whatever
to be made and a single dial will therefore answer
for an exchange with any number of subscribers.
The more interesting and remarkable apparatus
is at the exchange, and the switches used are
shown in Figs. 3 and 4, the former being a front
view and the latter a side view of one of these
switches capable of caring for 100 instruments.
These devices are about 14 inches high and 4
inches wide and in appearance are divided into
two parts, the upper of which is composed of re-
lays, magnets and springs. Below these are three
banks of contact points, the upper called the
" busy " bank, and the others the rotary and
vertical banks.
In the upper part of the switch are six relays,
for operating the selective parts of the lower half.
There are 100 contacts in each of the banks of
the lower half, arranged in ten rows of ten con-
tacts each. It will be noted that these contacts
are mounted on a semi-circular structure having
for its axis a vertical rod, called the selector rod,
which has fixed upon it a contact arm about 1%
inches long. On the upper part of the rod will
be seen a circular rack having ten teeth or steps.
This rod has both a rotary and vertical move-
ment, each controlled by one of the relay mag-
nets, and it is the action of this rod that enables
the connections to be made. It operates as fol-
lows: If 83 is called the first movement of the
subscriber's dial sends a current over one side of
a two-wire circuit, causing the rod to be lifted
step by step to the eighth row of contacts. The
second movement sends current over the other
side of the circuit, rotating the rod to the third
contact in the row, giving the number desired,
83. Hanging up the receiver sends current over
both wires, releasing the rod, which returns to
normal position.
It may have occurred to the reader that the
operation just described could only apply to an
exchange of 100 or less subscribers. For a great-
er number than this the trunking feature is intro-
duced. For instance, for a 1,000-subscriber ex-
change there would be ten trunk lines. A board
equipped for 1,000 subscribers would have 1,000
selector switches and 100 connector switches.
The latter are arranged in ten groups of ten
switches each, and each group is capable of con-
necting 100 subscribers; the first connecting those
whose numbers are between 100 and 200, the
second between 200 and 300, and so on. In
calling, the first movement of the dial picks out
some one of the ten trunk lines leading to the
hundreds group desired. The next two move-
ments connect with the desired number in the
group. The apparatus automatically selects the
lines which are not busy. If the first trunk line
is engaged, the connecting arm passes over it and
selects the second; that being engaged it selects
the third, and so on until a disengaged line is
found. This trunking system may be extended
to serve an exchange having any number of sub-
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scribers. On very large systems,
where it is necessary to have seve-
ral exchanges, the trunking between
them is all automatically done.
It should be explained that in the
event that the line desired by a sub-
scriber is busy, a signal is automat-
ically thrown on the line of the
caller, giving a vibrating sound,
known as the "busy" signal. Also
when a connection is once obtained
it is impossible for ony other sub-
scriber to cut in. All efforts to do so
are automatically frustrated.
Fig. 5 shows a view of an auto-
matic exchange for 400 subscribers.
Comparing this with a manual ex-
change for an equal number of sub-
scribers the thought will at once be
suggested that there should be a
considerable saving in operating ex-
pense, all that is neeessary for the
automatic exchange shown being a
'switch board attendant to test the
switches and keep them in order.
The exchange is always ready for
action, either at midnight or mid-
day, no sudden influx of calls caus-
ing confusion or delay.
The German government has adopted the auto-
matic system, the exchange shown being the one
at Berlin, and is a part of the imperial postal de-
partment. A number of large exchanges are in
operation in large cities in the eastern states and
exchanges are being installed in Dayton and Co-
lumbus, 0., the latter displacing a manual sys-
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tern, the board for which was installed compara-
tively recently. Preparations are being made for
the installation of an exchange in Chicago which
will have an ultimate capacity of 100,000 sub-
scribers.
The Automatic Electric Telephone Co., Chi-
cago, manufactures these exchanges.
A letter is about to be sent to each alumnus at
his last known address. If it does not reach him
it is his fault, but if it does reach him, THE
TECHNIC and everybody interested in the Insti-
tute and her alumni will deem it a favor if the
letter is filled out correctly, up to date, and re-
turned. The letters are for the benefit of the
new school catalogues which, owing to the short-
age in last year's supply, will have to come out
early this year.
Everett E. King, '01, who has been in Mexico,
has been compelled to resign his position there on
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account of illness, but has since accepted a place
as assistant engineer with the C. H. & D. R. R.,
at Hume, Ill.
When anything of interest occurs, don't fail to
drop a line to THE TECHNIC about it.
Frank W. Pfleging, '01, spent a short vacation
in Terre Haute the first of this month. He is on
the Signal Corps of the Union Pacific Railroad,
at Omaha, Neb.
Clyde C. Parks, '02, who has a position in the
testing department of the General Electric Co.,
stopped off a few days on his way home, where
he spent the Christmas holidays.
Fred R. Fishkack and John A. Nicholson, both
of the Class of 1902, spent some time here last
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month visiting friends and their families. They
are both with the Union Pacific at Cheyenne.
Edgar B. Powell, '02, was in Terre Haute for
a few days during the holidays.
As predicted in the last number of THE TECH-
NIC, Mr. William H. Insley, '00, has passed from
the degree of bachelor, as per the following an-
nouncement:
Mrs. Letitia Jane Williams
announces the marriage of her daughter
Jane
to
Mr. William Henry Insley
on Thursday, January the first
nineteen hundred and three.
Corning, New York.
At Home
after March the sixteenth
68 Middle Drive, Woodruff Place
Indianapols. Indiana.
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By M. W. BLAIR, '03.
THE use of water in the manufacture of claygoods is a necessary evil, for while it ren-
ders the clay pliable and easily shaped the mois-
ture must be driven out slowly and completely
to insure against cracking and warping when the
burning begins.
The rapid application of machinery to the man-
ufacture of brick and other clay products in re-
cent years has created a demand for better drying
facilities than those afforded by the sun bath.
The increased capacities of the plants enabling
them to produce from twenty-five to one hundred
thousand green brick per day makes it necessary,
for economy's sake, that the handling shall be
through short distances and that the time it takes
a brick to get from the machine to the market
shall be a minimum. Sun drying requires two
or three weeks, depending upon the density of
the brick, the amount of the water present, and
the weather; and although the fuel is free, the
long hauls, the extensive sheds, which must be
ample to store three weeks' product, and the
time usually required, to say nothing of long shut
downs in the winter season, make the natural
dryer an expensive one.
Modifications have been introduced from time
to time, some of them even patented. In some
of these the sheds are covered with canvas which
can be rolled back when the sun shines; in others
the brick are loaded upon a deck or platform,
which is carried to the shed on a tram car and
left there on supports provided for the purpose.
When the brick are dry the deck is taken to the
kiln. This scheme, of course, does away with
the wheelbarrow and enables one to handle sev-
eral hundred brick at a time, but the other dis-
advantages of the dryer are not lessened.
The first artificial dryer was the slatted floor,
heated by steam. Increased capacity was ob-
tained by building one floor above another and
connecting them by power elevators. The brick
were placed on wheelbarrows, taken to the dryer
and placed on the floor, making a second hand-
ling necessary to get them to the kiln. To
cheapen this handling the board delivery machine
was introduced, by which a dozen or so brick are
taken from the machine on a board and left on it
until dry. This form of dryer is used extensive-
ly by manufacturers of hollow ware, such as drain
tile, sewer pipe, hollow blocks, and flue lining.
The introduction of the tunnel dryer enabled
the loading of green ware on iron cars from which
it is only taken to be set in the kiln for burning.
The tunnels are of fireproof construction', gen-
erally- brick, each having its separate track. The
rails are laid on brick piers and are kept from
spreading by short lengths of pipe between them
through which passes a bolt. At intervals the
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pipes are extended through the wall to prevent
the track from slipping on the piers. The ceil-
ing is constructed of fire proofing laid upon iron
pipe. Culled electric conduits answer the pur-
pose of fire proofing. This dryer was intended
to be heated by steam and was practically floored
with steam pipe over which a man had to walk
in pushing down cars. Of course, this did not
help the joints, which seemed to be incessantly
leaking. Then an occasional freezing and burst-
ing in the cold season added trouble. The high
pressure which was required night and day was
often a source of strain to the boilers and even
with the best attention "wet brick" have caused
much loss of time in the making. Yet, while
known to be unsatisfactory, noth-
ing better was to be had for a
number of years and the new
plants throughout the country
were equipped with the steam
dryer.
Hot air .furnaces were tried;
the products of combustion being
passed through ducts, covered
with sheet iron and passing un-
der the tunnels. The sheet iron
soon burned out and thicker cov-
ering forced all the heat up the
flues leaving the brick green for
days. But the mission of the hot air furnace was
probably to suggest the waste heat system which
seems about to replace all others. By this meth-
od the heat from the cooling kilns is used to do
the drying.
The scheme was first tried at Galesburg, Ill.
As the arrangement of the kilns prohibited an
underground connection, a flue of boiler plate,
about six feet in diameter, was placed along on
top of the kilns and connected with a blower,
which forced the heated air thus collected through
the tunnels. The system was succeesful from
the first and is still in service. It was not, how-
ever, until the spring of 1902, that the first waste
heat system was put in in Indiana. This was at
the Terre Haute Brick and Pipe Co.'s plant.
Here the kilns were of the round down draft
type, the plan of which is shown in Fig. 1, F, F',
etc., are fire pockets, H, H' are draft holes lead-
ing into the cross-heads A, B. S is the stack.
Each kiln is connected at B, to a main tunnel
(See Fig. 2) leading to the blower. Dampers
are placed at D and D'. During the firing of
the kiln the damper at D is closed and the pro-
ducts of combustion pass out at stack S. When
firing ceases the damper at S is opened and D'
closed. The fan then draws air through the fire
pockets F and F', which is heated in passing
over the still white hot brick and forces it through
the tunnels, as shown in Fig. 2. Any desired
temperature up to several hundred degrees may
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buildings is between 180° and 200° F. It is
found necessary to mix cold air at the fan with
the gases to keep the temperature down. -
The blower used is the three quarter housed
type; the fan is about eight feet in diameter and
is driven by a twenty-five I. H. P. engine.
A slightly different construction has been in-
troduced in the new plant of Ayer & McCarel
Clay Co., at Brazil, Ind. Here an ordinary mine
fan taking air at the center on both sides was
housed with brick, as shown in Fig. 3. It is
expected that the brick housing will withstand
the action of the gases to a greater extent than
the metal. The construction also obviates the
overhung fan shaft and instead, gives the shaft a
firm support at each end. A funnel-shaped cast-
ing about eighteen inches square and two feet
long extends from the pillow block toward the
center of the fan, closing snugly around the
shaft at the smaller end. This exposes nearly
half the shaft to the outside air and keeps it cool
without the troublesome water-jacketed box sup-
plied on other types for the same purpose.
It would seem proper to mention a few minor
points in the construction of such a plant as the
above, which are important, but easily over-
looked and unfortunately no mention is made in
the " complete " plans and specifications furn-
ished by the manufacturers of the apparatus.
A leakage of noxious gases may be prevented
by sealing the dampers with fire clay during the
fire. The manhole should, however, be placed
outside the kiln, so that the seal may be replaced
should it loosen and fall off.
All hot air tunnels should be provided with
ample cleaning manholes, for it is found that the
sand used in setting the brick is drawn into the
tunnels and would in time fill them up,
The trenches should be filled with clay and not
half-burned cinder, in which the coke soon fires
and may give trouble.
The tracks of the dryer should have more than
ordinary grade, as the higher temperature dries
the bearings of the cars, and, while a man and a
pinch bar may be able to run them through, the
fan has to be shut down during the operation.
With these minor faults corrected the waste
heat has come to stay and will eventually drive
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THE ANNUAL MEETING OF I. I. A. A.
The thirteenth annual meeting of the I. I. A.
A. was held at the Denison Hotel in Indianapo-
lis, on Saturday, Dec. 13. Eight of the eleven
members were represented and DePauw Univer-
sity was re-admitted to the association.
The following officers succeeded to their re-
spective offices for 1903: J. P. Kimmell, I. S.
N., president; J. F. G. Miller, Purdue, vice-
president; Chas. C. McCormick, R. P. I., secre-
tary; B. M. Daly, Notre Dame, treasurer.
Committees were appointed to frame and pre-
sent at the next annual meeting a new constitu-
tion, and a new code of official state athletic rec-
ords, with rules governing the. determination of
records in the future.
Let it be understood that these matters are in-
tended to be agreements between the several stu-
dent bodies represented in the meetings, and that
any suggestions to the committees from the stu-
dents will be gladly received and given careful
attention in the committee meetings.
The annual track and field meet of 1903 will
be held at Bloomington under the auspices of the
I. U. Athletic Association on the Saturday fol-
lowing the Chicago conference meet.
By the unanimous vote of the colleges it was
decided to drop the bicycle events from the list
of standard field day events, and I. U. will insert
a two-mile run in the programme next spring,
which, however, will not be regarded as a stana-
ard event and will have no effect on the score of
any team.
Basket ball was started, so far as the R. P. I.
was concerned, on Dec. 6, when the Sophomores
and Juniors lined up in the gym. for a game.
The game was the result of a challenge of the
Juniors, who were desirous of arousing interest
in basket ball. Barbazette captained the Juniors
and Daily captained the winning Sophomore
team. Bauer, of the Sophomores, did the best
playing. The score was: Juniors 12, Sopho-
mores 21.
Two inter-class games were played on Dec. 13.
The Juniors were against the Seniors, and the
Sophs. were against the Freshmen. The first
game was won by the Seniors, who scored 22 to
8 scored by the Juniors. The second game was
a more equal contest, the Sophomores being
ahead at the end of the first half. In the second
half, however, the Freshmen did much better
work. The final score was 17 to 7 in favor of
the Freshmen.
WABASH 21, ROSE 13.
On January 9th the basket ball team went to
Crawfordsville for a series of two games at that
place. On Friday evening the team met the
Wabash team and was defeated by the score of
21 to 13. Our team did most of its scoring in
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the first half, and the score was 8 to 10 in favor Rose by the close margin of one point. The
of Rose at the end of the half. game was rather exciting, but there was little
The team work of Rose excelled that of Wa- team work exhibited by either team.
bash, and if the goals had been thrown in pro- Line-up :
portion to the chances the game would have been BUSINESS COLLEGE.
ours. FIRST HALF. SECOND HALF.
Foul Field Foul FieldThe line-up : Fouls Goals Goals Fouls Goals Goals
WABASH. Johnson, I. g,  0 0 0 I 6
FIRST HALF SECOND HALF. Frazer, r. g.  5 o 0 2 0 0. 
Foul Field Foul Field Davis, c.,  I o o 2 0 0
Fouls Goals Goals Fouls Goals Goals Wheat, 1 f,  2 0 0 0 0
Lehman, I. f  o 4 I I 3 Ramsy, r f, o o 2 2 0
I —Loop r f ,  3 o I 4 o — — —
Marshall, c.  I o o 3 o I Totals,  8 o 2 7 6
Williams, I. g.,  5 o 0 I 0 1
Harris, r. g,  2 0 0 0 0 0 ROSE.
_ _ _ — — FIRST IIALF. SECOND HALF.
Totals,  II 4 2 9 I 6 Foul Field Foul Field
ROSE. 
Fouls Goals Gotils Fouls Goals Goals
Barbazette, r. g., o o 2 0 0
FIRST HALF. SECOND HALF. Pitzpatrick, I. g.   o 2 2 I 0
Foul Field Foul Field Daily, c.,  i o 1 t o t
Fouls Goals Goals Fouls Goals Goals 
T. 2 0 0 0 I 0 j. COX, I. f., 
N. H. Cox, r. f.  2 0 1 I 0 o N. H. Cox, r. f.,  o o o
I. J. Cox, I. f.  1 0 2 Thurman, r. f., . 5 o 1
Thurman, I. f., ..... o o _ _ _ — — —
Daily, c.,  o o o 1 o o Totals,  • 4 2 2 10 2 2
Barbazette, r. g., 3 o o 2 0 0
Fitzpatrick, I. g.  0 2 I 0 I 0
_ _ _ 
- - - Since Mr. Crawford left on Dec. 19, there have
Totals,  6 2 4 4 I I
Score—Wabash 21, Rose 13. been no gymnasium classes. The committee ap-
pointed by the Athletic Association is doing its
BUSINESS COLLEGE 11, ROSE 12. best to secure a physical director and no doubt a
On Saturday evening a game was played with man will be secured for the position, so that
Crawfordsville Business College, and was won by classes may be resumed early in the term.
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"A LITTLE NON.SEN5E, NOW AND THEN,
IS RELISHED B Y THE BESTOF MEN.'
HIAWATHA, NIT.
This sounds like Hiawatha's wooing,
Like his wooing Minne-he-he,
But if you will read on further
You will find not Hiawatha,
But our friend, George Lindenberger.
Up and down the Big Four railroad
Runs a little dinky engine.
Commonly it's used for switching,
So they call it a switch engine.
Lindenberger saw it coming,
Coming eastward, slow toward Eighth street,
Just before it curved to Northward;
That's the way that Otorge was going,
So he jumped the dinky engine.
Parallel to Ninth it hustled,
Gathering headway every second,
Till it went like Billy Blazes;
Hurried past the getting-off place,
(That's the corner Tenth and Locust,
That's the nearest way to Poly),
But the jump was uninviting,
Therefore George L. hesitated.
Hesitation cost him dearly,
For they wouldn't stop to please him.
(Guess they must have liked his company,
For he is a right good fellow).
And a switch was all that saved him
From a ride to Indianapolis,
On the pilot of that engine.
Just two miles past city limits
Is the place they dropped him safely.
"There's the very way you came from,"
Said the fireman, pointing backward.
Then he doubled up with laughter.
Lindenberger opened fire,
Using Dutch and French profusely,
But he couldn't shame that fireman,
For he merely laughed the louder.
Back along the tracks he plodded
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And his heart seemed heavy laden.
"Did they see me from the Poly?"
\Vas the constant thought that jarred him.
But he reached the R. P. safely,
Sneaked into the back gate calmly,
Just as though nothing had happened,
Went up to the red brick building,
Made up time, machine designing.
When he thought the ride o'er carefully
Then he gave us the particulars.
- If King Richard had been on an examination
in Calculus, then we could have sympathized
with him when he exclaimed: " A horse! A
horse! My kingdom for a horse ! "
Metzger, '03—Say, fellows, which is worst, a
liverwurst or a weinerwurst ?
There was a young lady named Hannah,
She put on a great many airs.
She slipped on a piece of banana
And now she's laid up for repairs.
"He who expectorates upon the floor cannot
expect to rate high in society."
Powers, '06, wishes to know if the square
house is where they repair engines.
Voice from behind—Sit down, Burr.
Burr—What for?
V.—Can't see through you.
B.—Well, you ought to be able to, because I
have a pain in my back.
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Does Lindenberger own any of the Big Four
railroad?
No, why?
Oh, I saw him taking a ride on a special last
Saturday.
Freshman (looking at band saw)—Of all the
saws I ever saw, I never saw a saw like that saw.
Mullett (as Professor covers board with equa-
tions)—Professor, did you see the "Wizard of
Oz ? "
"Is Professor Wagner an insulting engineer ? "
This is an '06 query.
Falley—It's a cinch the moon won't be full on
New Year's eve because it has only a quarter
left.
A good fairy appeared to a Poly and gave him
three wishes. After careful thought, he gave as
follows:
I wish the waiter at the soup house would keep
her fingers out of the cups and glasses.
I wish she wouldn't comb her hair in the
kitchen. Though I admire her hair "en masse,"
I can't appreciate a single golden strand in the
soup.
And last, that she'd remember that pitchers
have handles.
John Smith & Co.
Ordered their man to tho.
Body who attempted to do.
Coal on their sidewalk.
So the coal man didn't do.
(Equil.)
When I went to feed the horse this morning,
he had a bridle on and wouldn't eat a bit.
" Is it cold enough to wear an overcoat ?"
Aggie—"Wait till I look at the thermometer."
Hath—So you see the center of gravity of the
whole is equal to—
Hazard (just waking up)—I didn't know a
hole had a center of gravity, professor.
Prof.—Travailly-vous hien?
oui, monsieur.
Prof.—No, you had better answer that in the
negative.
Poly—What's that?
Boarding House Waitress—It's steak.
Poly—It must be a mis-take.
Hath.—No, there's no other way to work this
by this method.
'03 is fairly started,
'02 is left behind,
All have many resolutions
Weighing heavily on the mind.
Be sure and keep them.
First Poly—Did you make any New Year res-
lution?
Second Poly—Yes, I swore off swearing off.
Although athletic girls are strong,
And run and jump and row,
A girl who never trained to all
Can draw a six-foot beau.
—Uudge.
1st Soph :—They are making a regular sausage
factory out of this school. Yesterday a certain
professor canned " Doggy " Bland.
2nd Soph :— -Yes, it must have been a "put-
tip'' job.
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RELATIVE PERMANENCE OF STEEL AND
MASONRY.
In a discussion of the subject, "Is Steel Sus-
ceptible of Being Made as Permanent a Building
Material as Masonry?" before the American So-
ciety of Civil Engineers, John F. O'Rourke said:
"Perhaps the principal feature in relation to the
durability of steel is the effect of water upon
steel in structures. If steel or metal is exposed
to the combined action of air and water a condi-
tion is brought about that soon produces rust,
which is simply the decomposition of the metal.
One of the most illuminating examples of the ef-
fect of water on metal, with and without air, was
brought to the speaker's attention about three
year's ago. Wilson, Adams & Co., lumber deal-
ers on the Harlem river, had put in an artesian
well, hoping to get water to take the place of the
Croton supply. The water obtained was brack-
ish, but much cooler than the Croton water in
summer. It was not fit to drink, but in order to
take advantage of its temperature, they made a
U of Y8-inch pipe, carrying it down about 100
feet into the well and putting a faucet on its re-
turn end. In this way they obtained a pleasant
temperature for drinking water all the year
round, This pipe was retained in place for, per-
haps, ten years. At the end of that time it had
rusted off and had to be taken out. The part of
this pipe above the water was found to be abso-
lutely rotten. The pipe which had been below
the water was in perfect condition, and even re-
tained the blue mill scale and tool marks. Upon
this part of the pipe, however, there was a whit-
ish coating, like thin whitewash, which could be
rubbed off with the fingers. Whether this coat-
ing preserved the metal from oxidation, or
whether the fact that metal does not become oxi-
dized in water alone, are matters for future dis-
cussion. The fact is, the metal which had been
below the water did not show the least sign of
decomposition of any kind.
A short distance below the yard of Wilson,
Adams & Co., the old bridge which crossed the
Harlem river at Third avenue had been support-
ed on pneumatic piles—the speaker thinks they
were among the first that were put down in this
country. The piles were of cast iron, 6 to 8 feet
in diameter, with interior flanges and bolts to
connect them. These bolts were put in the usual
way; and the piles, after being sunk to place,
were filled with concrete. The joints were not
water-tight; they never are; so everything was
immersed, being below the river surface. After
35 or 40 years, when these piles were removed,
at the time of building the present structure, the
bolts in the flanges were found to be perfectly
free from rust. Not only that, they were found
greasy; the oil on the bolts was there, apparent-
ly in the same condition as when put in years
before.
The speaker has never known a case where
steel or iron corroded when kept away from
the influence of the air. He has no hesitancy
whatever in using steel in connection with struct-
ures where there is clean water, if the water re-
mains at a constant level; no more than he has
in using wood under similar conditions.
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At the present day everybody wants structures
built of what might be called high-power mate-
rial. High-ppwer material, in the speaker's opin-
ion, not only possess high power, but high dura-
bility to the same extent, and it only requires
care to 'keep it properly protected against rust.
The speaker would use steel or iron under the
same conditions that he would use wood. The
durability of pipes is greater when there are in-
organic or mineral impurities in the water, than
when the water contains organic impurities.
The speaker has known of cases, and there are
cases on record in the Transactions of the So-
ciety, where piles which were constantly sub-
merged have rotted, simply because they were
exposed to the action of sewage; or, in other
words, because they came in contact with or-
ganic impurities. Organic impurities act on steel
or wood just as a salicylic acid bath would act on
masonry. No one will contend that any mater-
ial is indestructible when in contact with sub-
stances which will break it up. Organic impur-
ities will destroy anything. When they exist,
metal, however protected, should not be risked."
—[The Iron and Machinery World.
SOLIDIFIED CRUDE OIL FUEL.
Last week, in Chicago, a demonstration of
some of the characteristics possessed by a new
kind of fuel was given before an audience com-
posed largely of members of the Western Society
of Engineers. This fuel was formed from Beau-
mont, Texas, cm ude oil by a patented process,
and was exhibited in briquette form. The in-
ventor, Mr. Austyn Granville, explained the
method of production, the conditions under
which it may be used advantageously, the cost of
the fuel, and other points of interest in connec-
tion with it.
This is, of course, not by any means the first
time that petroleum has been solidified, with the
object of using the resulting product as fuel.
But some of the previous substances have been
of a character such that their combustion was at-
tended with objectionable features, making their
use impracticable; while with others the process
of production has been so expensive as to make
the cost practically prohibitory. It is claimed
for the Granville product that not only is it pro-
duced cheaply, but that it contains all of the
constituents of the oil, with the exception of a
small volume of the inflammable gases which
escape during the solidifying process.
The heat value of Beaumont oil has been given
as ranging from 17,000 to over 20,000 B. T. U.,
with 18,500 as an average. The oil from which
these briquettes are made has the highest of the
heat values given above. During the process of
solidifying the sulphur is eliminated and this, to-
gether with the escape of the gaseous constitu-
ents as mentioned, reduces this heat value to
something like 18,0(X) B. T. U. The briquettes
burn with a strong, hot flame, from the upper
surface downward, leaving practically no resi-
dum, that for the all-petroleum form being one
eighth of 1 per cent., it is said. Other consti-
tuents such as coal dust, sawdust, refuse from oil
refineries and numerous other substances may en-
ter into the composition of the briquettes in any
desired proportion, one result of which, however,
is a reduction of heat value for the substance.
For a great many purposes this is desirable be-
cause of the intense heat from the purely petro-
leum bricks.
Advantages are claimed for the fuel over both
coal and liquid petroleum. To burn the latter,
boilers must be especially equipped with suitable
apparatus; also special facilities for transporting
and storing the oil must be provided. There are
objections to storing oil in large quantities, chief
of which is the danger in case of fire; under many
circumstances such storage is not permissible
at all. The solidified petroleum will not ignite
unless a flame comes in contact with it; also it is
claimed that there is no danger from spontaneous
combustion.
In comparison with coal, one important con-
sideration is the higher calorific power of the oil
fuel. This is of especial importance for vessels,
where it would mean increased mileage on a giv-
en bunker capacity. The briquettes occupy
practically the same space as coal, weight for
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weight. Another point is its ability to produce
steam quickly.
The preferable way for burning the fuel is on
a chain grate, the briquettes being fed in uni-
formly at the front. Air should be admitted
over the fire, none whatever coming through the
grates. It may be burned in locomotives with
but few changes, finer grates being necessary to
support the fused mass; also provision for admit-
ting the air at the front of the fire box must be
made.
A plant having a capacity of 1,000 tons a day
is being built at Port Arthur, Texas, which has
a deep-water harbor. Another plant of equal.
capacity is being built at San Raphael, opposite
San Francisco, Cal. These plants may easily be
increased to a capacity of 5,000 tons a day.
The cost of manufacture depends upon the
price of oil and of labor in any particular local-
ity. In the Texas field the fuel can be delivered
at tide-water at a cost of production of $1.20 per
ton. This is doubtless cheaper than it can be
produced elsewhere because of the very low price
of oil.
The substance is an active absorbent of water
and for that reason the briquettes are provided
with an anhydrous coating for protection against
moisture. It is possible to compress the sub-
stance to several times its normal density, and it
is claimed that the time of consumption is in-
creased in the same ratio as the density, this
would increase storage capacity.
The Standard Petroleum Briquette Co., capi-
tal $2,500,000, has been formed to make the fuel.
The headquarters are in the Unity Building,
Chicago.—[Railroad Gazette.
e
A break in a cast-iron pipe in the Thirlmere
aqueduct supplying water to Manchester, Eng-
land, emphasizes once again the importance of
attention to a detail of pipe laying with which
all waterworks men should be familiar, espec'.al-
ly inspectors and foremen, to whom it usually
falls to see that the conditions of the pipe as
placed in the trench are right. The following
account of the accident is taken from Engineering.
"The week before last the whole side of a pipe
in the Thirlmere aqueduct burst out in one piece
un ler the pressure of the water. The cause of
the accident is remarkable. A second line of
pipe is being laid. The pipe which gave way on
the old line was just one length ahead of the last
length laid in the new line, and the excavation
had been made to receive the new pipe opposite
to it. This excavation was about 10 feet deep,
and was properly timbered. The men had ceased
work a quarter of an hour before the burst•oc-
curred. When the outrush of water had been
checked by the automatic valves on the line of
pipe, it was found that the whole weight of the
water and of the pipe, which was laid on the
slope of a hill, was unsupported, except by a
pinnacle of rock which jutted up under its center.
The rest of the bed must have been soft ground.
A photograph, which shows this rock and the
fractured pipe, was taken just after the excava-
tion above the pipe had been made for its remov-
al, but before the ground below had been dis-
turbed after the rush of water. There was a
small tranverse crack visible just above the point
of contact between the pipe and rock. The di-
ameter of the pipe was 40 inches; length, 12 feet;
and the thickness of the metal, which was good
cast-iron, was 1 inches. The head of water in









Suits $10 and up
Overcoats $10 and up
Pants $3 and up
EVERYTHING GUARANTEED
7th St.
Near BIG FOUR Depot





Manager. TERRE HAUTE, IND.
COMING
ATTRACTIONS AT The Grand
Jan. 12. Jefferson De Angelis in Jan. 27. A Hoosier Girl.
The Emerald Isle. Jan. 25. High School CO111111E91
Jan. 13. Watson's Burlesquers. Jan. 29-30. Albini Specialty Co.
Jan. 14. Kyrie Bellew in The Jan. 31. Famous Indiana Play
Gentleman of France. "Lost River."
Jan. z5. A Poor Relation. Fel). 2. Rose Coghlan.
Jan. 16 Mickey Finn. Feb. 3. The Black Vipers.
Jan. 17. San Toy Opera Co. Feb. 4. Mrs. Le doyne
Jan. 19. The Girl and the Judge. Feb. 5. The Chaperons.
Jan. 20. Way Down East. Feb. 6. Florodoi a.
Jan. 21. Robert Edeson in Sol- Feb. 7. Down Mobile. Matin,
diers of Fortune. and Night.
Jan. 23-24. Blondell & Fennessy's Feb. 9-10. Hickman Bros. Dow 1,
Co. in Through The and Up.
Center of the Earth. Feb. II. Turn Verein.
Jan. 26. Primrose & Docstader's Feb. 12. Herbert Kelsey & Efli,
Minstrels. Shannon in Sherlock Holmes
Jan. 22. Reuben in New York.
Allegretti's
Lowney's )111000UTES
French Briar Pipes and Smokers' Requisites
Athletes' Supporters, Braces, dcc.
BUNTIN DRUG CO. N. E. Cori 6th & Wabash Ave,
BELL 7671 CITIZENS' 369
Te Ermiscli Opifig & Cleaulfig Co.
652 MAIN ST., TERRE HAUTE, IND.
Pine Work in Cleaning awl Dyeing of La-lies' anl Gents' girtnnits
Eugene Dietzgen Co.
181 MONROE ST. 508 MARKET ST 119-121 W 23d ST.
CHICAGO. SAN FRANCISCO. NEW YORK.






W. H. HAZARD. '04. Poly Agent. Latest Catalogue on applicaticn
New Phone 3 2 2 1.
0 oamoaDDEI gezmezETE
°) rOULKES BROS. Crl
ALL THE NEW SHAPES
IN HEADGEAR
THE NATTIEST LINE OF
MEN'S FURNISHINGS
To be found in the city.
FULL DRES GOODS
a,04)
r)ma,0m OUR LONG SUIT. .4 a)0)  00) a)
0)
FOULKES BROS. pk1(1)
63t WABASH AVE. a)
f;4\1 0
EIMEHEIBBF)€€E6INE6.767 0
Always mention THE TECHNIC when doing business with our advertisers. It may do us good
THE ROSE TECHNIC—ADVERTISEMENTS.
UNITED STATES AND FOREIGN PATENTS, DESIGNS, TRADE MARKS AND LABELS.
...PATENT ATTOMNEYS...
CHESTER BRADFORD BRADFORD & HOOD ARTHUR M. HOOD, Rose '93
SUITE 1235 STEVENSON BUILDING, INDIANAPOLIS, IND.
rif
Have Your PICTURES FRAMED at
VICKROY'S
911 MAIN ST.
Largest Assortment of MOULDINGS in the
City and all at
GOOD, REASONABLE PRICES
F. WEBER & CO
Manufacturers and Importers of








A all manufactures. Drawing. Tracing and Blue Print Papers,
T-squares, Triangles, Drawing Tables, Tapes, Scales. Complete
line of Mathematical and Drawing Instruments. SPECIAL RATES
TO SCHooLS AND COLLEGES. WALTER McNABB. R. P. I. Agent.
1125 CHESTNUT ST. PHILADELPHIA, PA.
BRANCH HOUSES:







r) Our Mid=Winter Clearance Sale 09rA 01rA Is now in full blast. Substantial reductions in all departments. 0)
rA A Big Saving to you on Suits and Overcoats. COME EARLY. 01
CO CO
W TUNE BROS.q) CASH CLOTHIERS, HATTERS AND V
FIFTH AND MAIN.
FURNISHERS, tri
CO CIOEl ex;61.:71:§1,61.7zeige. a ..malexieezezeig ,2,2,D20202,7sy FamoroDyz 2,0
POLY'S HEADQUARTERS   a
Terre Haute 11011S0 Billiard parlors
You should always mention THE TECHNIC when doing business with our advertisers.
THE ROSE TECHNIC—ADVERTISEMENTS.
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MR. F. W. HAHN, will attend to your calls.












Dr. Reiss' NewYork Dental Parlors
ARE DIRECTLY OVER PIXLEY'S,
5121/2 MAIN STREET
Just ask some of the boys.
41111w AO. 4111. wow Amp AND Amp Aim .
AP' . . • ,mr, . imov . . . . "ft, • "ma, • "ift, • ̀ ft, • ',ilk • • 'mi. • ̀ft., • '1\ Air












Have an excellence peculiarly their own The
best results are only produced by the best meth-
ods and means — the best results in Drafting,
both mechanical and artistic, can only be attain-
ed by using the best Drawing Inks -
HIGGINS DRAWING INKS.
(Send for color card showing actual inks)
At Dealers in Artists' Materials and Stationery.
kài Bottles prepaid by mail, 35 cents each, or
circulars free from
CHAS. M HIGGINS &CO., MFRS.
NEW YORK CHICAGO LONDON
t Main Office. 271 Ninth St. BLOOKLYN.
Factory. 240-244 Eighth St. N.Y.. U.S.A.
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CIGAR STORE AND BATH ROOMS,
21 NORTH SEVENTH STREET
NEAR POST OFFICE.
WE USE THE ANTISEPTIC COMPRESSED AIR.
STROCK & EVANS -46.---,BARBERS616 NORTH SEVENTH STREET.
  t.:,‘Akmar, A. Pr le 1 A IL 
Always mention THE TECHNIC when doing business with our advertisers. It may do us good.
